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ASYMMETRIC DISTRIBUTION OF ALKALINE PHOSPHATASE
ACTIVITY IN THE HAIR AND WOOL FOLLICLES OF SHEEP*
A. G. LYNE, B.Sc., Pn.D. AND D. E. HOLLIS
In the course of a comparative study (1) of
hair- and Wool-growing regions in adult sheep
it was observed that alkaline phosphatase
(AP), in addition to being found in the der-
mal papillae of the follicles, as expected (2—5),
was sometimes found asymmetrically distrib-
uted in the matrix regions of the bulbs. To our
Iknowledge, this is the first record of asymmetry
in the follicle bulb.
MATERIALs AND METHOn5
The skin samples on which thesc observations
arc based were taken from various body regions
(Table I) of sheep of several breeds (Merino,
Southdown, Suffolk, English Leicester and Border
Leicester). Frozen sections (50 i thick) of the
aamples were fixed in 10% neutral formalin and
AP was investigated by the azo-dye method of
•Gomori (6).
RE5ULT5
The strongest reaction for AP in both active
and quiescent follicles was seen in the dermal
papillae (Figs. 1 and 2), occasionally in the
upper part only. The presence of AP in this re-
gion (Table 1), particularly during the active
phase of hair growth, has now been reported in
many species, suggesting that it plays an im-
portant role in hair growth. The blood vessels
within the dermal papillae of active follicles,
which range from single capillary loops (Fig.
3) to complex networks, were also reactive for
this enzyme.
AP in the matrix region of the bulb was usu-
ally demonstrated on only one side of the
bulb (Figs. 1—3). Although this asymmetric
distribution of AP was present in follicles
from various body regions (Table I), it oc-
curred mcst frequently in samples from the
flank. In contrast, neither of the adjacent sites
(the flauk-inguen junction and the inguen)
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showed the enzyme in the matrix region. The
two samples from the upper eyelid both showed
an asymmetric distribution of AP but in only
a few of the follicles.
In addition to the above sites in the follicle,
AP could sometimes be demonstrated in the
cells of the lower part of the outer root sheath
(above the bulb) in hair growing regions. The
reaction for AP in the follicle nerve networks
and in the blood vessels around the follicles is
described elsewhere (1).
DI5CII55ION
Ryder (2) examined AP in wool follicles and
a photomicrograph in his paper appears to
show an asymmetric distribution of the en-
zyme in the bulb matrix. Ryder, however, did
not comment on any asymmetry. He stated that
"There was a weak reaction in the bulb with
some dense patches that were clearly due to
TABLE I
Distribution of alkaline phosphatase in the
dermal papilla and in the matrix region of
the follicle bulb
Body region
No. of sk,n
samples
examined
Nomber of samples
with enzyme
activity
Matrix
Mid-side aud mid-back
Flank
Flauk-inguen junction
Inguen
Axilla
Scrotum
Manus aod pes
Face
Upper eyelid
External ear
Teat and anus
14
12
3
15
4
5
7
10
2
4
2
7
2
0
15
4
3
7
10
2
2
2
6 (5)*
9 (9)
0
0
1 (1)
2 (2)
3 (2)
5 (3)
2 (2)
1 (0)
0
* Number of samples showing asymmetric
distribution of AP is in parentheses.
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Fie. 1. Longitudinal section of lower part of
a follicle showing AF activity in dermal papilla(DP) and in matrix on one side of bulb (arrow)
in sample from upper eyelid. Merino ewe X 288.
FIG. 2. Transverse section of a follicle bulb
showing AP activity in dermal papilla (DP)
and in matrix on one side of bulb (arrow) in
sample from upper eyelid. Merino ram. X 288.
Fio. 3. Longitudinal section of lower part of
a follicle showing AP activity in matrix on one
side of bulb (arrow) and in capillary within
dermal papilla in sample from flank. Merino,
castrated male. X 288.
diffusion from the papilla". In the present
study we sometimes observed evidence of dif-
fusion, shown by an even gradient of activity
in all directions from the dermal papilla.
Johnson, Butcher and Bevelander (3), Hardy
(4) and Braun-Falco (5) discussed various pos-
sible functions of AP in the follicles of the rat,
mouse and man, respectively, but none of these
authors has reported asymmetry of AP as de-
scribed here. Moreover, we have never ob-
served asymmetry in numerous samples from
other species (bandicoot Perameles nasuta,
possum Trichosurus vulpecula, chinchilla Chin-
chilla lanigera, laboratory rabbit and labora-
tory rat). The asymmetric distribution, so far
observed only in the sheep, might be related
in some way to the formation of the ortho or
para segments of the fiber cortex (7) and per-
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haps to crimping. It is possible that the dis-
tribution of AP in the bulb changes from time
to time, even in continuously growing wool fi-
hers, but further investigations of wool- and
hair-growing regions of sheep skin will be nec-
essary for a clearer understanding of the func-
tion of AP in the follicle.
SUMMARY
The distribution of alkaline phosphatase
activity is described in the hair and wool fol-
licles of sheep. It is suggested that the asym-
metric distribution of this enzyme in the fol-
licle matrix region, so far observed only in the
sheep, might be related in some way to the seg-
mentation of the fiber cortex and perhaps to
the formation of crimped wool.
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